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Introduction Atmospheric effects on the gravity field

The dense atmosphere of Venus affects the gravity recovery in several ways: through
drag acting on the satellite, and through (time-varying) atmospheric effects on the
gravity field itself. The latter has been modeled successfully for the Earth and Mars.
We use a model for the density of Venus' atmosphere, and estimate scale factors on
the force exerted on the spacecraft by atmospheric drag. In addition we will model
the atmospheric gravity variations by converting pressure fields derived from
Venus Global Circulation Models into a time series of gravity coefficients
expressed in spherical harmonics (Petrov and Boy (2004), J. Geophys. Res. (109),
B03405).

Joint analysis of gravity and topography can provide a powerful method to probe the
interior structure of a planet, because the gravitational field of a planet depends on its
internal density distribution. Models of planetary gravity fields are determined from
satellite tracking data. For Venus, data from the Pioneer Venus Orbiter (1978-1980) and
Magellan (1990-1994) spacecraft have been used, and the most recent gravity field
model is an expansion in spherical harmonics of degree and order 180, called
MGNP180U (Konopliv et al., lcarus 139, pp.3-18, 1999). Due to computational
constraints at the time, the potential coefficients of this model were estimated in
successive batches, resulting in artificial discontinuities in the solutions and their error
estimates (see below). This hampers the application in geophysical analysis of the
models over their whole range, but especially at higher resolutions. Here, we present
results of a reanalysis of the Magellan tracking data. We will augment this data set with
tracking data from the European Space Agency's Venus Express mission (VEX).
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processing software GEODYN Il. We use precise models for the forces acting on the
satellite, and for the modeling of the measurements. We then compare the computed

—-6e-10 -

measurements with the tracking data, and their differences are used to adjust parameters
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